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this circuit.
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Note: This is a decoupling capacitor  and
needs to be placed as close as possibl e to
this circuit .

Headers are to allow for  a
daughter board to modify t he
clock shaping circuit .

<Doc> 3

Chan. F: Clock Pulse Waveform Shaping

A

22 97Tuesday, October 05, 1999

Title

Size Document Number Rev

Date: Sheet of

Clk_INf

/Clk_INf /Clk_OUTf

Clk_OUTf

Voff2_B

Voff2_B

Voff1

GNDC

GNDC

GNDC

GNDC

Voff1 JP12

HEADER 4

1
2
3
4

C238

68p

C242
.01u

C237
.01u

D29

HSMS-2700

1
2
3

Anode
Common
Cathode

D30

HSMS-2700

1
2
3

Anode
Common
Cathode

JP13

HEADER 3

1
2
3

C240

68p

R493

75

R499
1k

C239

2200p

C241

2200p

R498

15

R501
15

R494
200

R497

75

R500
200

R492
15

R496
1k

R495

15



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Note: This is a decoupling capacitor and
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SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

NOTE: pinout for 80-pin
Mini D IS NOT FINAL

(a.k.a. Temp_Ret_A)

(a.k.a. Temp_Ret_B)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W
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SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

NOTE: pinout for 80-pin
Mini D IS NOT FINAL

(a.k.a. Temp_Ret_C)

(a.k.a. Temp_Ret_D)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W
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SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

NOTE: pinout for 80-pin
Mini D IS NOT FINAL

(a.k.a. Temp_Ret_E)

(a.k.a. Temp_Ret_F)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W
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SVX Chips

(Front Panel)

80-pin connector is to be a Mini-D,
3M part number N10280-52E2VC

Clock signals go through the
10-contact header to a daughter
board with coax connectors. 
Coax Connectors are Johnson MMCX
connectors (p.n. 135-3701-311)

NOTE: pinout for 80-pin
Mini D IS NOT FINAL

(a.k.a. Temp_Ret_A)

(a.k.a. Temp_Ret_B)

(Back Plane)

> 1.2k       EIA 0603
1.1k         EIA 1206
1k           EIA 0805
910          EIA 0603 1/16 W

The Follwing resistor values and
to be in the indicated package:

< 250        EIA 1206 1/8 W

Sequencer Side

250-900      EIA 0805 1/10 W
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Priority_out = Bottom_Neighbor.
Bottom neighbor signal needs 
special conditioning.  A Schmitt 
triggered comparator circuit is 
used.
Vhi is 1.25V
Vlo is 1.0V

The bottom two signals are 
reverse direction from the 
others.

NOTE: All unecessary
termination resistors
should be removed in the
layout to save board
space.

Eith er 0 ohm res. or one-shot
(DS1 040) shoulf be inserted.

Eit her 0 ohm res. or Delay
shoulf be inserted.
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Capacitors are for VCC pins 3,
18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins  11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100  is a 44-pin smd device (Altera).  It
can be prog rammed on board with an Altera
Bit-Blaster.

The enable signals are
anticipated to be active high.
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Capacitors are for VCC pins 3,
18, 34, 39, 51, 66, 82, and 91
on the Altera chip.  Pins  11,
26, 38, 43, 59, 74, 86, and 95
are tied to ground, as
programmed by R. Taylor.

EMP7064STC100  is a 44-pin smd device (Altera).  It
can be prog rammed on board with an Altera
Bit-Blaster.

The enable signals are
anticipated to be active high.
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Ferrite Beads should have a rat e DC current
of 6A or more. MURATA p.n. BL M41P600SPT.

SVX grounds shou ld be
jumpered to either GNDD or
GNDA.  Res. should be near
80-pin connec tors.

Place near 80-pin co nnectorPlace near backplane c onnector
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_A)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_A)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_C)

0.4

Temperature Monitoring

4 26

B

Electronics Design Laboratory

Tim J. Sobering
124 Burt Hall
Kansas State University

REV

8/6/99 Page

Size

Manhattan, KS  66506-0400

HEP008-M004

Title:

of

Document Number:

Date:

VTemp_C

Temp_C

+5Vc

+V2c

+V1c

+V1c

+V2c

+V1c+V2c

GNDA

GNDA

GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+ 15V+

15V+

R1137

6.65k

R1144

sel

R1142

10k

R1148

1M

R1147

sel

R1146

38.3k

R1145

1.1k

R1150

10

R1139

sel

R1140

1k

Q3 MMBT2907ALT11
2

3
R1143

1k

R1149

10

R1138

13.3k
R1141

1.78k

+

C465
10u

+ C463

10u 1
2 C464

0.1u

C461

.01u

U92B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

1
2 C466

0.1u

R1136

1.1k

D83
MMSZ5222

2
1

R1135

100

C460

.01u

C462

0.1u

C459

1.2u

U127A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT
U127B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

U94B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-



4

4

3

3

2

2

1

1

B B

A A

Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through
thermistor

(a.k.a. Temp_Ret_D)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_E)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_F)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_G)
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Adjust to +5.00V

PRTD

TEMP is one side of the PRTD, the raw temperature 
voltage
~1v +/-3.85mV/(deg.C).

TEMP_RET is the current-return side.

Note:
Temperature sensor is Pt RTD 1kOhm@0deg C. 
3.85 deltaOhm / deg C.
Supply should be constant 1mA.

Notes:

1. Pick a FET in place of Q2 for lower error.

2. Ideal value for R31||R32 is 5.234k

3. Ideal value for R33||R34 is 1.192k

4. Check drive on OP-284

5. Size R25

6. Adjust R35 for 1mA max through thermistor

(a.k.a. Temp_Ret_H)

0.4

Temperature Monitoring

4 26

B

Electronics Design Laboratory

Tim J. Sobering
124 Burt Hall
Kansas State University

REV

8/6/99 Page

Size

Manhattan, KS  66506-0400

HEP008-M004

Title:

of

Document Number:

Date:

VTemp_H

Temp_H

+5Vh

+V2h

+V1h

+V1h

+V2h

+V1h+V2h

GNDA

GNDA

GNDA

GNDA

GNDA

GNDA

GNDA
GNDA

GNDA

GNDA

GNDA

GNDA

15V+ 15V+

15V+

R1224

sel

R1228

1M

R1217

6.65k

R1225

1.1k

R1222

10k

R1220

1k

R1219

sel

R1226

38.3k

R1227

sel

R1223

1k

R1230

10

R1221

1.78k

Q8 MMBT2907ALT11
2

3

+ C503

10u

+

C505
10u

R1218

13.3k

R1229

10

D88
MMSZ5222

2
1

R1216

1.1k

1
2 C504

0.1u

C501

.01u

R1215

100

1
2 C506

0.1u

U133B
OP284ES6

5

7

8
4

-

+

OUT

V
+

V
-

C500

.01u

U136B

AD822BR5

6

8
4

7

+

-

V
+

V
-

OUT

U136A

AD822BR3

2

8
4

1

+

-

V
+

V
-

OUT

C499

1.2u

C502

0.1u

U134B

MC33272AD

6

5

7

8
4

-

+

OUT

V
+

V
-



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

<Doc> 3

Amplifiers for Vcal signal

A

91 97Tuesday, October 05, 1999

Title

Size Document Number Rev

Date: Sheet of

VCAL_Ao VCAL_Bo

Vcal_Ai Vcal_Bi

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R311
10k

R309

2kR310
10k

R308

2k

1
2 C124

0.1u

R306
10k

R307
10k

U34A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

U34B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

<Doc> 3

Amplifiers for Vcal signal

A

92 97Tuesday, October 05, 1999

Title

Size Document Number Rev

Date: Sheet of

VCAL_Co VCAL_Do

Vcal_Ci Vcal_Di

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R1231
10k

R1235
10k

R1234

2k

R1233

2k

U137B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-

R1236
10k

U137A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

R1232
10k

1
2 C507

0.1u



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

<Doc> 3

Amplifiers for Vcal signal

A

93 97Tuesday, October 05, 1999

Title

Size Document Number Rev

Date: Sheet of

VCAL_Eo VCAL_Fo

Vcal_Ei Vcal_Fi

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R1239

2k

U138A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

R1242
10k

R1240

2kR1241
10k

R1237
10k

U138B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-

1
2 C508

0.1u

R1238
10k



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

<Doc> 3

Amplifiers for Vcal signal

A

94 97Tuesday, October 05, 1999

Title

Size Document Number Rev

Date: Sheet of

VCAL_Go VCAL_Ho

Vcal_Gi Vcal_Hi

GNDA GNDA

GNDA GNDA

GNDAGNDA

GNDA

15V+15V+

15V+

R1248
10k

R1243
10k

R1245

2kR1247
10k

R1246

2k

1
2 C509

0.1u

U139B

OP284ES
6

5

7

8
4

-

+

OUT

V
+

V
-

U139A

OP284ES
2

3

1

8
4

-

+

OUT

V
+

V
-

R1244
10k



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Capacitors should be located
near the Vcc pins of the
Altera chip (pins 3, 18, 34,
39, 51, 66, 82, and 91).
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Transformer should
be shielded

Clock crystal should be a
SG-615P-12.0000MC2 by
EPSON, Inc..

Move 0 Ohm resistor to change
TIMEOUT configuration
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